Aquilegia yangii (Ranunculaceae), a new species from western China, is described and illustrated. The new species is similar to A. oxysepala and A. kansuensis. However, there are differences in reproductive structure, especially flower size, petal shape, anther colour and seed surface, between the new species and the other two species. The seed surface morphology of the new species is also described in this study.
Introduction
The genus Aquilegia Linnaeus (1753: 533) (Ranunculaceae) consists of approximately 110 species mainly distributed in the temperate regions of the Northern Hemisphere, with 21 species in North America (Whittemore 1997) , 33 in Asia (Erst et al. 2017) and 56 in Europe (Nardi 2016) . According to the Flora of China, 13 species representing the genus occur in all provinces (Fu & Robinson 2001) . The most recent critical analysis of the species composition of the genus in China revealed 21 species (Erst et al. 2017) . Despite this, many endemic species can still be found in certain mountainous areas of Asia. Phylogenetic studies have suggested that Aquilegia has radiated recently and rapidly from an Asiatic ancestor (Hodges & Arnold 1994 , Bastida et al. 2010 , Fior et al. 2013 . Because Aquilegia species exhibit remarkable variation in floral traits (e.g., the shape and length of spurs, petal and sepal colour, corolla size), the genus is considered to be taxonomically complex (Erst & Vaulin 2014) .
In the course of preparing an account of Aquilegia for the Flora of Pan-Himalaya (http://www.flph.org/), some specimens with smaller flowers and yellow anthers from Qinghai and Gansu provinces, e.g., Z.H. Zhang et al. 238, 276 (HNWP) and K.S. Hao 690 (WUK), caught our attention. These specimens had been previously identified as A. vulgaris subsp. oxysepala var. kansuensis Brühl (1893: 285) , a taxon currently recognized as A. kansuensis (Brühl) Erst (2014: 24) . Some specimens were identified as A. oxysepala s.str. Trautvetter & Meyer (1856: 10) . However, after critical study, we found that they are quite different from the two species in some characters, such as flower size, spur shape, anther colour and seed surface. In 2015 and 2017, we successfully collected more fruiting and flowering specimens from Gansu, Qinghai and Sichuan provinces and determined that they represent a hitherto undescribed species, which we name as A. yangii and describe below.
Material and methods
Examination of herbarium material was undertaken in the herbaria CDBI, HITBC, HNWP, KUN, PE, and WUK (acronyms follow Thiers (2017+)) and Chinese virtual herbaria (http://www.cvh.ac.cn/her). The drawings of Aquilegia yangii are based on the type collection, Y. Luo et al. 596 (KUN1341140) . Micromorphology of the seed surface was observed and photographed using a ZEISS EVO LS10 Scanning Electron Microscope after sputter coating with gold. (Figs. 1-3 (Fig. 1) . Perennial herb with short vertical taproot. Stems 40-100 (150) cm tall, proximally sparsely spreading pubescent, distally densely glandular pubescent, often branched. Basal leaves rosulate, one to several, 2-ternate; petioles 8-22 cm long, sparsely spreading pubescent; leaf blade abaxially sparsely pubescent or glabrous, adaxially glabrous, margin spreading pubescent; lateral leaflets obliquely ovate, unequally 2-lobed to middle; central leaflet broadly obovate to flabellate, 1.6-5.3 × 2.6-5.0 cm, 3-lobed, segments with 2 or 3 obtuse teeth. Cauline leaves more than 2 in number. Bracts linear-lanceolate. Inflorescence 1-3-flowered. Flowers 2-coloured, pendulous, 1.0-1.1 cm in diam., 2.0-2.5 cm long. Pedicel 5-10 cm long, densely glandular pubescent. Sepals perpendicular to floral axis, narrowly ovate, dark purple, 6-1.9 cm long, 0.4-0.5 cm wide, abaxially sparsely pubescent, acuminate at apex. Petals 2-coloured (spurs dark purple, laminae dark yellow), 1-1.4 cm long, suberect, with oblong-elliptic laminae 1.1-1.4 cm long, roundedtruncate at apex, shorter than sepals and longer than spurs; spurs divergent, 0.9-1.1 cm long, basally not inflated, thinned towards the apex, incurved apically. Stamens not exserted (shorter than or equal to petals), 0.7-1.1 cm long. Anthers yellow. Staminodia lanceolate, ca. 5 mm long. Follicles 5 to 6, 1.8-2.8 cm long (including the styles that can be up to 3 mm long), glandular pubescent. Seeds ca. 2 mm long, with irregularly swollen surface. Etymology:-The specific epithet "yangii" refers to the name of Professor Qin-er Yang, a Chinese taxonomist who has long been working on the family Ranunculaceae.
Phenology:-Flowering May-June, fruiting June-August. Distribution and habitat:-Aquilegia yangii is distributed in Gansu, Ningxia, Qinghai and Sichuan in western China (Fig. 4) . It grows at margin of forests or on grassy slopes at altitudes of 2000-3000 m a.s.l.
Conservation status:-The appropriate data on abundance and/or distribution of Aquilegia yangii are lacking. It can be included in the Not Evaluated (NE) category of the IUCN Red List categories (IUCN 2016) as there is inadequate information to make a direct or indirect assessment of its risk of extinction based on its distribution and/or population status. Discussion:-The systematic position of Aquilegia yangii is still unclear. Although A. yangii has not yet been included in any molecular phylogenetic work, morphologically it seems to be closely related to A. oxysepala and A. kansuensis. These two species fell into two clades: Group 3 (Aquilegia kansuensis [as A. oxysepala var. kansuensis]) and Group 5 (A. oxysepala) (Fior et al. 2013) . Aquilegia yangii is similar to A. oxysepala in having dark purple (claretred to violet) spurs and yellow (yellowish-white) lamina. However, it differs due to its thin spurs (not gibbous at the base), which are shorter than the laminae, and yellow anthers. It is similar to A. kansuensis in leaf shape, suberect, oblong-elliptic petal laminae that are longer than the spurs, but differs by having smaller flowers, yellow petal laminae (vs. white), yellow anthers and a seed coat irregularly swollen without obvious outlines of epidermis cells (Fig. 5) . Stamens of A. oxysepala and A. kansuensis become dark in older flowers as anthers dehisce, whereas A. yangii is characterized by yellow anthers throughout its flowering time (Fig. 6) . Individual plants or hybridogenetic populations characterized by intermediate features may occur in sites where the species' habitats are in contact. In rare cases, one of the parent species may be absent from such locations, due to the activity of insect pollinators. The morphological differences between the new species, A. oxysepala and A. kansuensis are summarized in Table 1 . The new species and A. kansuensis are geographically independent in western China, with the former occurring mainly in the QinghaiTibetan Plateau while the latter mainly in Mt. Qinling and Mt. Daba. Aquilegia oxysepala is more widespread in northeastern China. 
